
DAG and K S F C  br:i.ei’ecl on  the gui del?-nes fox. AAP s;.‘2 
(S-IVB o r b i t a l  wo17kshop) and on t h e  status of  vlririous modi.fic:z!- 
tion:; f o p  the o r b i t a l  worlcshop. 
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SUBJECT: S i x t e e n t h  S-iVB Stage P ro jec t  DATE: January  24, 1967 
Review, Douglas A i r c m f  i Comparq, 
Janu.ary 17, 1967 - Case 320 FROM: D. S. Lopez 

The s i x t e e n t h  S-IVB Stage  P r o j e c t  Revie'w was h e l d  
a t  the Missiles and Space Systems D i v i s i o n  of Douglas Aircra i ' t  
Company (DAC) , Huntington Beach, C a l i f o r r - i a  on Januai'y 17, 1967. 
Sjgni f ' i can t  items and d i scuss ions  a r e  a s  f o l l o w s :  0 

1. The i n j e c t o r  des ign  problerlis on t h e  02/H2 burne r ,  
used t o  h e a t  helium for r e p r e s s u r j z a t i g n  of the 
LOX and LH2 t anks  prior to r e s t a r t ,  have been 
solved.  However, t h e  LH2 duct  has been modified 

modlfied d u c t  i s  p re sen t ly  be ing  r e t e s t e d .  The 
02/H2 burner  w i l l  be % e s t  f i r e d  on the  503 stage 
t h i s  week. The b u r n e r  system p l u s  a back-up 
ambient system o f  p r e s s u r ?  zed spheres will be 
i n s t a l l e d  on s t a g e s  503 and subsequent .  

' due t o  f a i l u r e s  during v i b r a t i o n  t e s t i n g .  The 

0 

2. The boi lof r"  of' t h e  LEI2 i n  o r b i t  on AS-203 was 
60$ g r e a t e r  t han  predi.cted. (approximately 
21100 l b s .  v s  1400 l b s .  ) . At l e a s t  p a r t  of' i t  
was due t o  g r e a t e r  t han  planned heat f low through 
t h e  t a n k  wal ls .  The 501, 502 and 503 s t a g e s  
will be instiwmented t o  o b t a i n  more d a t a  on 
t h e  b o i l o f f  mechanism. A s  a f i rs t  s t e p ,  t he  
s t a g e  w i l l  be r e p t n t e d  with a n  aluminum s i l i c o n  
p a i n t  whlch should reduce b o i l o f f  by about  
300 Ibs .  T h i s  will be done on 501 only i f  no 
schedule  sl i .ppage r e s u l t s .  

3. On AS-202, one o f  the  r e t r o r o c k e t s  had a 
p r e s s u r e  t a i l o f f  about 0 .2  seconds e a r l y  d u e  t o  
a suspec ted  burn through o f  t h e  case .  Checking 
revealed t h a t  ho t  spo t s  had occurred o n  3 o f  
12  r e t r o r o c k e t  cases  du r ing  e a r l i e r  ground test- 
ing.  A s  a r e s u l t  DAC and Thiokol  have m o d i f i e d  
t h e  r e t r o r o c k e t s  by a n  ad6:it : ional liner t o  pro-  
t e c t  t he  case  i n  th? burn through a r e a  and have 
added a n  inh ib i to - r  to p r e v e n t  end burn jnz .  Tes ts  



of these rocke t s  r e s u l t e d  in nueh 1ov;:er 
t empera tures  on t h ~ ?  c a s e  wl.1. DAC f ee l s  
t h a t  t h e  rnodif'icd I-oclcets C E ~  be used on 
201! without  addi t t o n a l  qua 1 j f i  c a t i o n  test- 
i ng .  l'%SFC m u s t  d c c l d e  by J a n ~ i a r y  20, 
whether t o  use  the o l d  mc!,:c~f;s, t h e  xodfified 
r o c k e t s  o r  t h e  o l d  rockets I;:.i'' ; r i  addj  t fona  1 
X-ray i n s m c t i o n  ( I n s p e c t i o n  v i 1  1.1 t a k e  about  
f o u r  days) .  
a s  i n s t a l l a t i o n  of  t h e  r e t r o r o c k e t s  i s  t o  
s t a r t  by t h e  end of' the  month. 

The e a r l y  t i c c i s l m  ?is requ i r ed  

4 The c rossove r  duc t  whS c h  c a r r i  es t h e  exhaust 
gases  from t he  T&, turbopunip turbine to d r i v e  
the LOX turbopump t u r b i n e  expcrlenced much 
h ighe r  tempera tgres  on  the 203 f l i g h t  t h a n  
3n ground t e s t s .  The ternp7c:rqaliure was about  
l'(5oF a t  completion of the i'irst o r b i t ,  
T h i s  a f f e c t s  the  restart c,f' t h e  5-2 iis so 
much ener'gy i s  added t o  t h e  scar% t ank  hydi-0- 
gen a s  i t  f lows  thyouch t .hc  hot duc t  durjmg 
t h e  start sequence t h a t  tu . rbj  ne overspeed 
and gas gene ra to r  exhaust  tempera ture  limits 
a r e  exceeded. RocketdyiTlc, a s  a r e s u l t  of 
c a l c u l a t i o n s  backed up by t e s t i n g ,  has  
determined tha t  t he  t u r b i n e  speed and exhaus t  
gas tempera ture  can be brought  w i t h i n  l i m i t s  
a t  r e s t a r t  by p a i n t i n g  t h e  duc t  w i t h  high 
e m i s s i v i t y  p a i n t  and by s e t t i n g  the r o p e l l a n t  
u t l l i z a t i o n  va lve  wide open (4.5 M/R P dur ing  
. the s t a r t  r a t h e r  than i n  t h e  n u l l  p o s i t i o n  
(5.0 M/R). 
s t ud ied .  

i- 

Addi t iona l  f i x e s  a r e  be ing  

The c rossove r  duc t s  f o r  AS-204 and 206 have 
been instrumented so  t h a t  further da ta  may 
be ob ta ined .  Rocketdyne wants t o  remove, 
p a i n t  and r e i n s t a l l  t h e  duc t  Tor  204 i n  o r d e r  
to get the  maximum p o s s i b l e  d a t a  on the f i x  
prior t o  AS-501, when r e s t a r t  will be accorn- 
p l i s h e d .  The p a i n t i n g  and i n s t a l l a t i o n  
recpires a rninirnun! o f  3 days and i t  might 
de l ay  t h e  launch d a t e  o f  204. 
de te rmine  t h e  launch d a t e  impact' and adv i se  
Rocketdyne whether to p a i n t  the duc t  o r  l eave  

MSFC w i l l  

I , \  

i t  unp a i n t  e d for 204. \ J - /  

(1) MS1X has  decided,  2s of' J z r i u . 3 ~ ~ :  20, 1967, that the 
duc t  will p o t  i3c removed TDY pc?lntinz;.  RDcketdyne 
i s  checking on t h e  p D s r , i b - 1  l l t 3 7  of  p a r t i a l l y  pa i r , t -  
i n g  the  duc t  without rem-Val. 
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del . .  2”:; ?DP t le o r b i t a l  
w 9rl.r s ho p m i  s s i 2 i 1 . Soae of these a r e :  

a .  p a s s i v e  at’;: ",.tic coi1’;ral x ~ q u i r c d  
b, o r b i t a l  l f L f ’ c i J j j ! . C  oi’ t?!o y e a r s  
c .  pure  O2 li f c  :.::pgor7;; f c ) i -  3; day missions,  

695 O2 and 215 1: f o r  rmre t h a n  30 days 2 
d ,  minimize E V A  
e. subsystems r e a c t i v a t i o n  c a p a b i l i t y  for 

r e v i s i t s  . 
DAC d i scussed  the  s t a t u s  o f  va r tous  co:nyonznt;s of 
the S-IVB o r b i t a  1 1;’C)rlwhop. 

6. 

a .  

! 

b. 

C .  

Mete0roi.d Protccti-on - DAC reconmends a n  
e x t e n s i b l e  al~iminum bumper around t h e  LEE! 

---__-- 

t a n k  which s t ands  o f f  f I v e  inches  when 
extended. P r o t e c t i o n  i s  d c f i n i t e l y  re-  
qu i r ed  on a 56 day missfon.  A 30 day , 
miss ion  i s  marginal.  

Quj ck 0pen:inC; Hatch -. A worklag niockup of 
a h a t c h  to be removed when the a i r l o c k  i s  
docked was de l ive red  to MSFC. It i.s 
pneumatical ly  actuated wi th  a manual. back- 
up.  MSFC h a s  made s e v e r a l  in-house desfgizs 
and w i l l  s e l e c t  one for test w i t h  DAC h e l p .  

F i r e  Retardant  Liner  - Decis ion  has  t o  be 
made between aluminurn foil and dynatherm. 
An e i g h t  f o o t  tank  s imula t jon ,  l i n e d  h a l f  
w i t h  aluminum and h a l f  w i t h  dynatherm i s  
now a t  SACTO f o r  t e s t i n g .  Tests  Nil1 
determine c a p a b i l i t y  of bonding to w i t h -  
s t a n d  v l b r a t i o n ,  p r e s s u r e ,  cryogenic  
environment e t c .  DAC p r e f e r s  aluminum i f  
t h e s e  t e s t s  give s i m i l a r  results for 
aluminum and dynatherm. Dynatherm i s  more 
expensive,  m3re t o x i c  and AEDC f lanmabi l i - ty  
t e s t s  favored  aluminum. 

The complete minutes of t h i s  meeting should be 
a v a i l a b l e  i n  two weeks. 

< ‘  “\ 
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( s e e  Rest page) 
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